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ABSTRACT 

Centipede communities of seven forests in Slovenia were studied using the method of the quadrat sampling and 
extraction by modified Tullgrcn tunnels. Three different forestal ecosystems were investigated in the southern part of 
Slovenia. This area is characterized by a small degree of pollution. On the three localities ol Ahieti Fagetwn Dinaricum 
do species of centipedes were found, estimated density per square meter was between 108 (± 53) and 579 (± 124). 18 
species were found in Luzulo albidae - Fageium. estimated density varies between 354 (± 1 15) and 408 (± 94). In the 
Asperulo - Carpinetum 18 species were found, estimated density was between 136 1+ 34) and 218 <± 88). In the northern 
part ol Slovenia, around the town Velenje, three different forestal ecosystem types in five localities were investigated. 
There is a great emission of different pollutants by steam power station in this region of Slovenia. The species diversity 
was lower and the density was higher than in the non-pol luted localities. In the Querca - Luzulo - Fageium 23 species 
were identified and the estimated density ranged from 230 (± 137) to 655 <± 859), in the Bazzamo - Abietetum 16 species 
were found, the density was estimated between 195 <± 122) and 640 (± 137). In the Vaccinio mntilli - Pine turn 12 
species were found, the density was estimated between 165 f± 66) and 345 i± 345). 

RESUME 

Chilopodcs de quelques communautes forestieres de Slovenie. 

Les peuplemcnts de ehilopodes de sept forets de Slovenie ont ete echantillonnes par la methode des quadrats suivi d'une 
extraction selective a I'aide d'appareils de type Tullgrcn. Trois ecosystemes forestiers ont etc studies dans le sud de la 
Slovenie, caraeterisee par un faible degre de pollution. Dans trois sites a Abieti - Fagetwn Dinaricum, 36 especes de 
ehilopodes ont ete recoltees, la densite estimde par metre cane vane de 108 (± 53) a 579 (± 124). 18 especes ont ete 
trouvees dans le Luzulo albidae - Fageium ou la densite cstimee varie de 354 (+ 1151 a 408 <± 94) Dans VAspemlo - 
Carpinetum . 18 especes onl ete rdcollees. dont la densite esi estimee entre 136 (± 34) et 218 (± 88). Dans le nord de la 
Slovenie. aux environs de Veienje, trois types d‘ecosystemes forestiers tint etc etudies dans cinq locality. Cette region 
est caraeterisee par une forte Emission de polluants due a t activate d une ccntrale thermique. La richessc specifique esi 
plus faible ct la densite plus elevde que dans les sites non-pollues. Dans !e Querco - Luzulo - Fageium , 23 espfeces ont ete 
identifies, la densite estimee variant de 230 (± 137) a 655 {+ 859) Dans le Bazzamo - Abietetum , on a trouve |(3 
especes, dont la densite estimee varie de 195 (± 122) » 640 (± 137). Enfin, dans le Vaccinio myrtilli - Pinetum, 12 
especes Dnt ete recoltdes. leur densite estimee variant de 165 t± 66) a 345 {+ 345). 

INTRODUCTION 

Very little is known about the communities of Centipedes (Chilopoda) from Slovenia: there 
are only a lew records of them also from the northern part of the Balkan Peninsula. Only MaTIC 


Kos. 1996. — Centipedes (Chilopoda) of some forest communities m Slovenia. In: Gitopt-HOY, J.-J., 
M auki£s. J. P, & Nguyen Duy - JaCQUemin. M.. (eds). Acta Mvriapodologica. Mem. Must. man. Hist. not.. 169 : 635- 
646, Paris ISBN : 2-85653-502-X. 
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(1966) and MATIC & TEODOREANU { 1966) reported data about vegetation in localities. More 
information is available about centipedes in certain plant communities in Euiope te.g. ALBERT, 
1979 1982; DUNGER eta!., 1972; FRUND, 3983, 19S7; LOK.SA, 1968, 1979; MEYER et ai, 
1984; MINELLI & lOVANE, 1987; POSER. 1988; ZAPPAROLI, 1992; WVTWER, 1992). 
Comparing the region of our research with other places in Europe, we must emphasize that it has 
some Specialities because of its’ geographical site. It is important that here there are numerous 
mixed centipede species characteristic of different biogeographical areas (KOS, 1992). 
Populations of these species confirm many endemic and special communities. It is very 
important to research them and their basic characteristics for a better knowledge ol the role of a 
single group of animals in the environment. In Slovenia, seven forest communities were studied 
at 11 different localities. The species composition, species diversity, density, and dominance 
were determined. Only the results ol the method of quadrat of soil and litter sampling are 
represented here. 


MATERIAL AND METHODS 

The sampling sites 

Centipede communities were studied in two regions in Slovenia. The first lies south of Ljubljana and is 
characterized by a small degree of pollution and well sustained forests In the three localities near Kocevje tRog, 900 m 
exposure SWt and Ribnica t.Koi, 700 m a.s.l., exposure E; Mala gora, 850 m a.s.1.. exposure SB) the sampling was 
done in the Abieti - Fagttum Dinaricum. The soil of these sites is shallow brown with underlying deep pockets in the 
limestone. On the surface, many stones are present and there are also slumps and decaying tree trunks. The fourth locality 
is near to Kocevje (Zeljnc. 700 m a.s.l., flattened). Here the forest community is Lamio orvule Fagetum. On the surface, 
there are few stones and the soil is similar to the previous ones. The forest of Asperula - Carptneium is near Ribnica 
(hamlet Scljan. 700 m a.s.l., exposure SW). the soil is shallow brown and lies on the geological joint through the 
limestone. Fuzitlo ulbidae • bageturr i is near Ribnica (Zrnovec, 600 m a.s.l.. exposure SW), The soil is brown, with a 
thick layer of humus, the geological background is from Permian - Cretaceous silicate slate The second research region 
was in the north of Slovenia surrounding the town Vclenje. It is known for a great emission of different pollutants by 
steam powered electrical plant. Here we researched three plant communities. In the first two, two localities were selected 
which differed in the degree of pollution. Thus, in the Quer-co - Luzuio - Fagetum the locality Veliki vrh (480 m a.s.l., 
exposure NE) the influence of the power station is greater than in Crnova (450 m a.s.l., exposure NW). In the Razzanio - 
Abteielum. the less polluted locality Topolsica (450 a.s.l.. exposure NW) was researched and Lajse (450 m a.s.l.. 
exposure NW). which is more polluted. In the locality of Zavodnje Vaccinia myrtilli - Pinelum grows. 

Sampling 

From the forest soil a predetermined number of sampling units were taken (size 25x25x10 cm or 20x20x10 cm). 
The soil samples were taken randomly on the free surface between 8 and 12 a.m from areas, which are not covered with 
stones, stumps and tree trunks. Centipedes were extracted slowly on the modificatcd Tullgren funnels, so that the 
extraction lasted 18-21 days. The specimens were extracted in ethylene glycol and later transfered to 70% ethanol for the 
species determination after ATTEMS (1929, 1930). F.ason (1982), KorFN (1986), MatiC (1966, 1972), Verhoeff (1937) 
and others. The anamorph stages of Lithobiidae could not be determined and arc labelled in the tahles as L. sp. juv. 
Species Si. n. sp. is a new species for science, species Si- non -microps is determined after Vcrhgeff (1937) as 
Lilkonnanas micr&ps Mem., but is another species (Eason. KoS, in prep,). The dates of sampling and the number of 
sampling units are listed in the tables. The estimated density was made after Elliot 11977). SEBER (1982) and Krebs 
(1989), "but the type of the distributions was not taken into account. The 95% confidence limits of the mean was 
calculated as + t“SE. The density is given for a m2 of free forest surface. The Shannon - Weaver diversity index was also 
calculated. 


RESULTS AND DISCUSSION 

Species Composition 

In the study of species composition we must take samples of suitable dimensions, about 
20 sampling units in size 20x20x10 cm (KOS, 1988). Otherwise the species with small densities 
and the species with very aggregative distribution would not be included in the samples, it is 
also important to consider that some centipede species prefer some habitats (FRUND, 1983. 
1987; KOS, 1988). Because of this, species which live in tree trunks, in stumps, and under 
stones are not detected in their real number when using soil sampling methods. These must be 
considered in comparing different localities and communities. The largest number of species of 
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centipedes was found in Abieti - Fagetum Dinaricum. where 23 species were present in two 
localities and 22 species in one. This number is much larger than is reported from other parts of 
Europe (ALBERT. 1982; DUNGER et ai, 1972; FRUND, 1983; LOKSA, 1968, 1979; MEYER el 
ni, 1984; WYTWER, 1992). The reason for this high number could be the biogeographical 
situation ol. these communities. An open question is the influence of the limestone substrate in 
the Karst, with its peculiar formations, on the number of species in these communities. Also, the 
influence of pollutants on the number of species is yet to be studied. In the Asperulo - 
Car pine turn and Luzulo albidae - Fagetum, 18 species were registered. Both localities are in 
southern Slovenia. Around the town Velenje, most of the species were present in Querco - 
Luzulo - Fagetum (16 in one locality and 15 in another). In Vaccinia myrtilli-Pinetum we found 
12 species, and the smallest number of species was found in Bazzanio - Abietetum (11 and 10 
species). The results from communities mentioned are similar to those known from the middle of 
Europe (ALBERT, 1982; DUNGER et ai, 1972: FRUND. 1983; LOKSA, 1968, 1979: MEYER et 
ai. 1984; Wytwer, 1992). The Shannon - Wieners diversity index shows the same situation; 
the highest is in Abieti - Fagetum Dinaricum (between 2.17 and 2.60). In other communities its 
value is lower (between 1.09 and 2.08). 

Density 

The density of centipedes was determined on the basis of sampling the “free'* surface. The 
results, which present the number of animals per squere meter of “free” surface are listed in the 
Tables 1-10. The number is probably underestimated because of the sampling methods and 
extraction. When sampling, we took only the upper 10 cm of soil, but some specimens also live 
deeper. And at slow extraction, some specimens remain in the soil (ALBERT, 1982; FRUND, 
1987). In comparing our density results to those of others we must take into account that they 
probably do not show the density of animals in the surface of the forest, but in the “free" 
surface, which is smaller. We suppose that other authors also estimated density in this way. but 
this was not always emphasized in their reports. 

There is no data avaliable about the density of centipedes in Abieti - Fagetum. The 
estimated number of centipedes varied between 108 (± 53) in one locality (Kot. on 8.5.1987. 
Table 2) and 579 (± 124) in the locality Rog (18.4.1990, Table 1). On the basis of our results 
we can conclude, that the density of centipedes in coniferous forest is smaller than in decidious 
forest. It would be interesting to study the influence of litter on the density of centipedes. Taking 
into account the results of some authors who also researched centipedes in different communities 
(ALBERT, 1982; DUNGER et ai, 1972; FRUND, 1983, 1987; WYTWER, 1992), we see that in 
spruce forests, the density of centipedes in studied communities in Slovenia is much bigger than 
in other parts of Europe. Further investigations of spruce forests in this region will probably 
give the explanation for such big differences in density. Similar as in spruce forests, also in 
beech forests of studied communities, the density of centipedes was much higher than is 
reported by some authors from the other pans of Europe (ALBERT, 1982; FRUND. "l983, 1987; 
LOKSA. 1968; WYTWER, 1990). 

On the basis of the shown results (Tables 1-10), we can see some specific interconnections 
between different populations of centipedes in individual localities. These interconnections are 
related to plant communities, but the reasons for these relations are probably not only due to the 
plants themselves, hut to the conditions in the locality as well, such as microclimate, habitat and 
biogeography, which the plant community also defines. 

The results confirmed our previous conclusions about the great number of specific 
communities in the area of the northern Balkans (KOS, 1992), a characteristic of its 
biogeographical situation, configuration and relative well sustained environment. 

The specifity is presented in species composition and in the other characteristics of 
communities: density, dominance, distribution of specimens, and probably reproductive 
potentials. 
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Table 1 — Estimated density oT centipedes per square metre of free forest Surface in Abieu - Fagettm Dinaricum in the 
locality Rog (near Koccvje. Slovenia) and Mala gora (near Rihnica, Slovenia). Estimated mean and 95% 
confidence limits are given, 8 sampling units (25x25x10 cm) were Laken in Mala gum, and 6 sampling units 
(20x20x10 cm) in Rog. (Abbreviations, see Table 2). 


species 

18.4.1990 

avg/m.2 t*se 

R 

dom 

og 

6, 

avg/m- 

11.1990 

t*se 

dom 

avg/m- 

19.5.1987 

: t*se 

Mab 

dom 

a gora 

9.9.1987 

avg/irU t*se 

dom 

B. montana 

12.5 

12.8 

2.2 

55.0 

45.5 

] 1.5 

8.0 

9.5 

3.8 

24.0 

31.8 

6.0 

C. abbreviatm 

12.5 

28,5 

2.2 

! 0.0 

24-8 

2.1 

0.0 

0.0 

0,0 

0.0 

0.0 

O.O 

C (means 

0,0 

0.0 

0.0 

0,0 

0,0 

0.0 

12.0 

19.9 

5.7 

3.2 

4.6 

0,8 

C. sp 

8.3 

12.0 

1.4 

0,0 

0.0 

0,0 

0,0 

0.0 

0,0 

0,0 

0.0 

0.0 

C. tr&bevicensis 

29.2 

55,9 

5.0 

20.0 

23,2 

4.2 

4.0 

5.7 

1,9 

6,4 

13.7 

1.6 

Ch scheerpelfzi 

0.0 

0.0 

0.0 

0,0 

0,0 

0.0 

4.0 

5.7 

! .9 

0.0 

0.0 

0,0 

D. carntpiensis 

GO 

0.0 

0.0 

5.0 

12,4 

1,0 

9,9 

9.2 

4.8 

0.0 

0.0 

0.0 

G. in sculpt us 

4,2 

9,5 

0.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

02) 

0.0 

0.0 

G. oligopns cf. 

0.0 

0.0 

0.0 

15.0 

24,8 

3,1 

5.9 

6.4 

2.9 

0.0 

0,0 

0.0 

G. pramontorii 

0,0 

0,0 

0.0 

0,0 

0.0 

0,0 

0.0 

0.0 

0,0 

8.0 

9.3 

2.0 

G. sp. 

4,2 

9.5 

0.7 

10.0 

24,8 

2 A 

0.0 

0.0 

0.0 

0,0 

0.0 

0,0 

G. flavus 

0.0 

0,0 

0.0 

0,0 

0.0 

0.0 

Q.0 

0.0 

0.0 

L6 

3.4 

0,4 

S. carniolensis 

0.0 

0.0 

0.0 

10.0 

24,8 

2 J 

0.0 

0,0 

0.0 

1 -6 

3.4 

0,4 

S. nemo tens is 

0,0 

0,0 

0.0 

5,0 

12.4 

1.0 

0.0 

0.0 

0,0 

0,0 

0,0 

0,0 

St acuminata 

16,7 

12.0 

2,9 

15,0 

24,8 

3 A 

1.9 

4.4 

1.0 

4.8 

5.3 

1.2 

St transsilvanica 

S>3 

19.0 

L4 

15.0 

24.8 

3.1 

9.9 

9.2 

4,8 

14,4 

15,7 

3,6 

H. gmtscheenm 

4,2 

9,5 

0.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

L castaneus 

0.0 

0.0 

G.O 

0,0 

0,0 

0,0 

0.0 

0.0 

0.0 

3,2 

4.6 

0,8 

L den tat us 

8.3 

12.0 

1.4 

5.0 

12.4 

1,0 

0.0 

0,0 

0.0 

3.2 

4.6 

0.8 

L forficatus 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0,0 

0.0 

0.0 

0,0 

0,0 

L sp. juv 

137,5 

43,6 

23,7 

75.0 

19.6 

15.6 

40.2 

28.2 

19,0 

144,0 

79.7 

36,0 

L lapidicola 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0,0 

1.6 

3.4 

0,4 

L latro 

0,0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

17.6 

12.9 

4.4 

L. macilentus cf. 

66.7 

54.5 

1 1.5 

65.0 

57,4 

13,5 

35.8 

20,6 

17.1 

108,8 

81,4 

27.2 

L nodulipes 

4,2 

9,5 

0.7 

0.0 

0.0 

0.0 

3.8 

4.4 

1.9 

0,0 

0,0 

0,0 

L sp. pi 2-3 

0.0 

0.0 

0.0 

5.0 

12.4 

] ,0 

1.9 

4,4 

1.0 

1,6 

3.4 

0.4 

Si. n.sp. 

8,3 

19.0 

1.4 

0,0 

0,0 

0.0 

24.0 

24.0 

1 1,4 

6,4 

7.5 

1,6 

Si. non mi crops 

58,3 

28.2 

I 0 ) 

30,0 

36.1 

6.3 

13.9 

18.2 

6,7 

1 1,2 

11.4 

2,8 

Si. sp~ 

0.0 

0.0 

0.0 

5.0 

12.4 

1.0 

0,0 

0.0 

0.0 

0,0 

0.0 

0.0 

M. aeruginosas 

0.0 

0.0 

0,0 

0,0 

0.0 

0.0 

K9 

4.4 

1,0 

0.0 

0.0 

0.0 

Cry. Croat tens 

0,0 

0,0 

0,0 

5,0 

12,4 

1.0 

0.0 

0.0 

0,0 

0,0 

0.0 

0.0 

Cry. hone ns is 

108,3 

50,3 

18.7 

85.0 

84,5 

17.7 

20.0 

14.6 

9,5 

22,4 

18.5 

0.0 

Cry . parts i 

58,3 

38,0 

10. 1 

45,0 

45.5 

9.4 

1 2.0 

17,4 

5 r 7 

16.0 

12.5 

0,0 

Cr\c rueneri cf. 

29.2 

27,2 

5.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0,0 

0.0 

0,0 

total density 

579,2 

123.6 

100,0 

480.0 

245.7 

I 00.0 

197.9 

82.0 

100,0 

400.0 

146.0 

100,0 

total species 

17 



17 



15 



17 



Sha-W. div. 

2,325 



2.444 



2.450 



2.170 




Source; MNHN, Pans 
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Table 2. Estimated density of centipedes per square metre of free forest surface in Abieti - Fdgetum Dinancum in the 
focahly kounear Ribraca). Estimated mean and 95% confidence limits are given. The‘sampling was done on 
8 5,1987 (12 sampling units), 21.7.1987 (16 sampling units), and on 6.11.1987 (14 sampling units) The size 
of a sampling unit was 25*25x10 cm. Abbreviations - B: Bmchyschendyla: C: Clinopodes; Ch: Chaetechehne 
or Chalandea-.D: Diceilaphilus: G: Geoplulus; S: Schendyla , St: Strigamia', E: Eupolybothrus , H: Harpolithobms. . 
L: Lithobtus : M: Monotanabius; Si: Sigibiur. Cry. Cryptops, 




8.5.1987 



21.7.1987 



6.11.1987 


species 

1 avg/m2 

i*se 

dom 

avg/m2 

t*se 

dom 

avg/tri2 

t*se 

dom 

B , montana 

4.0 

4,6 

3,7 

5,9 

8,7 

2,0 

17 J 

9.9 

7 . 7 “ 

C. linearis 

0.0 

0.0 

0.00 

5,0 

6.7 

1.7 

8,0 

7*9 

33 

C. trehevicensis 

0,0 

03 

0.0 

4,6 

13. J 

4.8 

0.0 

0.0 

0.0 

Ch , 

0.0 

0.0 

0.0 

5.5 

6,2 

2,8 

0 0 

0.0 

0,0 

D 

9,3 

9,2 

8.6 

4.2 

3.4 

M 

43 

3.4 

1,9 

G* carpophagus 

0.0 

0*0 

0,0 

3.8 

2,1 

0*3 

0*0 

0,0 

0,0 

Cl pygmaeus 

0.0 

0.0 

0,0 

33 

2.1 

03 

0.0 

0,0 

0.0 

G. flavux 

1,3 

2.9 

L2 

2*9 

6,9 

3.1 

1*1 

2.5 

0.5 

S carnblensis 

0.0 

0.0 

0,0 

2.0 

2.1 

03 

3,4 

5.4 

1.4 

St. acuminata 

1 .3 

2.9 

1 .2 

2.5 

53 

2,0 

3.4 

3*9 

1.4 

St. tnmssilvanicQ 

2*7 

4.0 

23 

1*6 

5,1 

J ,7 

8.0 

6,0 

3.3 

E, Indent!nits 

1.3 

2.9 

1,2 

1-0 

2.1 

03 

0*0 

0,0 

0*0 

ft- anodus 

0.0 

0,0 

0.0 

1.0 

2.1 

03 

1 1 

2*5 

0*5 

L. agiiis 

0.0 

0.0 

0.0 

1.0 

2.1 

03 

0.0 

0.00 

0,00 

L dent am s 

5,3 

6.6 

4*9 

1.9 

4*3 

0.7 

0.0 

00 

0.0 

L. sp. juv. 

30.7 

26,5 

28*4 

119.0 

55.9 

41*1 

] 07*4 

56.7 

44.3 

L. lapidicoki 

2.7 

4,0 

2.5 

12,0 

8.5 

4.1 

5.8 

6.8 

2*4 

L. latro 

2*7 

4,0 

2.5 

5.9 

6.9 

2.0 

5.8 

5.8 

2,4 

L. maciletttus cf* 

53 

5.0 

4.9 

32.0 

16.8 

11.0 

24*0 

24,2 

9.9 

L noduhpes 

0.0 

0,0 

0,0 

3,0 

3,4 

LI 

0.0 

0.00 

0.00 

L sp, 

1.3 

2.9 

1.2 

0.0 

0.0 

0,0 

0.0 

0,0 

0*0 

M. aeruginosas 

93 

9-2 

8,6 

21.9 

9.8 

7.6 

10.2 

10 6 

43 

Si. n.sp. 

1.3 

2,9 

] .2 

5,0 

6,7 

1.7 

0*0 

0,0 

0*0 

SI non microps 

0.0 

0,0 

0 0 

15,0 

1 14 

5*2 

16 0 

14,5 

6.6 

Cry , pans! 

29.3 

19,8 

27, 1 

13,9 

6.1 

4*8 

26.2 

13.4 

10 9 

total density 

108.0 

52.7 

100.0 

289,9 

91,7 

1 00.0 

242.2 

95.6 

100,0 

total species 

14 



22 



14 



Sha-W. div. 

2,090 



2,600 



2.320 




Soume 
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Table 3. — Estimated density of centipedes per square metre of free forest surface in Lamhwufae-Fagetum in Hie 
locality Zeljne (near Kocevje). Estimated mean and 95% confidence limits are given. 6 sampling units 
(20x20x10 cm) v^erc taken. (Abbreviations, see Table 2\. 


species 

avg/m2 

18.4.1990 

l*se 

dom 

avg/m2 

6.11,1990 

t*se 

dom 

B. Montana 

33.3 

28.2 

10.1 

62,5 

52,6 

11.2 

C abbreviates 

3.3 

19.0 

2,5 

16,7 

24.1 

3.0 

D. canuolensis 

0.0 

0.0 

0,0 

12,5 

12.8 

2,3 

S. camioteniis 

0.0 

0.0 

0.0 

8.3 

19.0 

1.5 

Sl acuminata 

0.0 

0,0 

0,0 

S.3 

12.0 

1.5 

St. iranssilvanica 

4,2 

9.5 

1,3 

16.7 

28.2 

3.0 

H, anodus 

12,5 

28.5 

3.8 

0.0 

0.0 

0,0 

L. agilis 

0.0 

0,0 

0.0 

4.2 

9.5 

0.8 

L sp juv. 

91.7 

74.6 

27,9 

145.8 

78,5 

26.2 

L mac dentil cf. 

75.0 

76.6 

22.8 

62.5 

43,6 

11,2 

L melanops 

0.0 

0.0 

0.0 

8.3 

12,0 

1.5 

L pygmaeus 

25.0 

20.8 

7,6 

0,0 

0.0 

0,0 

M. aeruginosas 

50.0 

48,9 

15.2 

179.2 

124,5 

32,2 

M: SP- 

0.0 

0,0 

0.0 

4.2 

9.5 

0,8 

Si non microps 

29.2 

37.3 

8.9 

0.0 

0,0 

0.0 

Cry. komnsis 

4.2 

9,5 

1.3 

0.0 

0.0 

0.0 

Crx. pari si 

12,5 

19.5 

3.8 

37.5 

35.3 

6,7 

total density 

329.2 

207.5 

100.0 

556.7 

238.3 

100.0 

total species 

10 



12 



Sha-W. div. 

1.970 



1.470 




Source MNHN. Paris 
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Table 4. — Estimated density of centipedes per square metre of free forest surface in Aspemlo - Carpinelwn in the 
locality Scljan (near Ribnica). Estimated mean and 95% confidence limits are given. 8 sampling units 
(25x25x10 cm) were taken. (Abbreviations, see Table 2), 


species 

avg/m? 

19.5,1987 

t*se 

dom 

avg/m2 

9,9,1987 

t*se 

dom 

B. mumana 

24.0 

13.4 

I 1.0 

8,0 

7*7 

5,9 

C. flavidus 

5.9 

9*2 

2*8 

0.0 

0.0 

0.0 

C. linearis 

4.0 

5.7 

18 

1.6 

3,4 

1-2 

C. trehevicensis 

13.9 

18.6 

6,4 

1.6 

3.4 

1.2 

D. carniotensis 

8.0 

9*5 

.* 3 7 

4.8 

5,3 

3,5 

G flams 

45.9 

40.3 

21,1 

33*6 

22,5 

24.7 

S , carniotensis 

1.9 

4,4 

0,9 

0.0 

0.0 

0.0 

St. erassipes 

1,9 

4.4 

0.9 

1.6 

5.4 

1.2 

St. t ran ssi Iva n ica 

1.9 

4,4 

0,9 

3.2 

6.9 

2.4 

L. $p. juv. 

41.9 

25,0 

19.3 

32.0 

26.5 

23.5 

L lapidicoia 

1.9 

4*4 

0.9 

0.0 

0.0 

0.0 

L nodultpes 

0.0 

0.0 

0.0 

1*6 

3,4 

1.2 

L macilentus cf. 

16.0 

13 *3 

7.3 

20.8 

15.3 

15.3 

L. tricusp is 

1.9 

4.4 

0,9 

0.0 

0.0 

0*0 

M. aeruginosas 

21.9 

25.8 

10.1 

6.4 

13.7 

4.7 

Si. n.sp. 

4.0 

5.7 

1.8 

3*2 

4*6 

2.4 

Si. non microps 

8.0 

9.5 

3,7 

14.4 

13.9 

10,6 

Cry. hortends 

0.0 

0.0 

0.0 

1,6 

3*4 

3 .2 

Cry , pari si 

20.0 

25*6 

9.2 

L6 

3*4 

I .2 

total density 

217.9 

88.2 

100,0 

136,0 

33*6 

100,0 

total species 

16 



14 



Sha-W. div. 

2.085 



1.737 




Source MNHN. Paris 









642 


[VAN KOS 


Table 5. — Estimated density of centipedes per square metre of free forest surface in Lumlo albidae - Fageium in the 
locality Zrnovec (near Ribniea). Estimated mean and 95% confidence limits are given. 6 sampling units 
(25x25x10 cm) were taken, (Abbreviations, see Table 2). 



avg/m 2 

19.5.1987 

t*se 

do m 

avg/nte 

1 1,9.1987 

t*se 

dOTTl 

S. montana 

88,0 

53.1 

24,9 

53.9 

29.8 

13.2 

C irebevkensis 

53,9 

41,2 

15.2 

61,9 

34.4 

15.2 

Or illyr'wca 

0.0 

0.0 

0.0 

1,9 

4.4 

0.5 

D carniolensis 

9.9 

6,4 

2.8 

9.9 

6.4 

2.4 

G, oligopus 

K9 

4.4 

0.5 

0.0 

0.0 

0,0 

Si. acummata 

0.0 

0.0 

0.0 

8.0 

9,5 

2.0 

Si, transsiivariica 

L .9 

4,4 

0,5 

0.0 

0,0 

0,0 

L castaneus 

1.9 

44 

0,5 

0.0 

0,0 

0,0 

L forjlcatus 

1.9 

4.4 

0,5 

1.9 

4,4 

0.5 

L sp, juv. 

33.9 

30.2 

9,6 

65.9 

31.7 

16,2 

L. lapidicola 

4,0 

5.7 

1,1 

17.9 

10.4 

4.4 

L. hum 

1.9 

4.4 

0.5 

0,0 

0.0 

0.0 

L mac lit} nuts cf. 

64.0 

34,2 

18.J 

88.0 

55,1 

21.6 

L melanops 

K9 

4.4 

0.5 

0.0 

0.0 

0.0 

L pygmaeus 

1 .9 

4.4 

0.5 

0.0 

0.0 

0.0 

Si. non microps 

24.0 

23,1 

6.8 

12,0 

8,8 

2.9 

M. aeruginosas 

33.9 

22.6 

9.6 

53.9 

25.8 

13,2 

Cry. hortensis 

8.0 

13.4 

2,3 

5.9 

13.2 

1.4 

Cry. parisi 

20.0 

14.6 

5.6 

25.9 

21,1 

6.3 

total density 
total species 

Sha-W div 

354.0 

16 

2.055 

M 5.3 

100.0 

408.0 

12 

2.030 

94 3 

100.0 


Source MNHN. Paris 
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Table 6. — Estimated density of centipedes per square metre of free forest surface in Vaccinia myrtiUi- Pineiun, in the 
inJf 'n' Zavadnje ,near Velen J e) Estimated mean and 95% confidence limits are given. 6 sampling units 
(20x20x10 cm) were taken. (Abbreviations, see Table 2). 




22.6 1990 



23.10,1990 



21.3.1991 


species 

avg/m 2 

t*se 

dom 

avg/m 2 

l*se 

dom 

avg/m 2 

l*se 

dom 

B momma 

0.0 

0.0 

0,0 

50.0 

41.5 

14,5 

20,0 

21.9 

12.1 

C, ahbreviaius 

5.0 

11.7 

1.8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

C. iriibevicensts 

140,0 

] 15.2 

50.9 

20.0 

34,2 

5.8 

5.0 

U.7 

3.0 

S nemorensts 

0.0 

0.0 

0.0 

25.0 

37.1 

7.2 

25.0 

37.1 

1 5.2 

S. carniolensis 

0,0 

0,0 

0.0 

25,0 

45.4 

7.2 

15.0 

23.5 

9.1 

St. acuminata 

5,0 

1 1.7 

1.8 

0.0 

0.0 

0.0 

0.0 

0.0 

0 0 

L mad lentils 

35,0 

35.2 

12.7 

85.0 

133.2 

24.6 

65.0 

54,4 

39.4 

L latro 

0.0 

0.0 

0.0 

20.0 

1 1.7 

5,8 

5 + Q 

1 1,7 

3,0 

L tenehrosus 

15.Q 

23,5 

5.5 

15,0 

35.2 

4,3 

0,0 

0.0 

0.0 

L sp juv. 

20.0 

21.9 

7.3 

7St0 

132,5 

21.7 

10,0 

23.5 

6,1 

A/. aeruginosas 

25,0 

18,5 

9.1 

20.0 

34.2 

5.8 

10,0 

23.5 

6,1 

Cry , hone ns is 

30.0 

34.2 

10.9 

10.0 

! 4.4 

2,9 

10.0 

14,4 

6,1 

Cry. purist 

0.0 

0,0 

0.0 

0.0 

0.0 

0,0 

0 0 

0,0 

0.0 

total density 

275,0 

143.64 

100.0 

345.0 

344.7 

100.0 

165,0 

65,8 

100.0 

tola! species 

7 



9 



8 



Sha-W. div. 

1,402 



1,978 



1.613 




Table 7. Estimated density ot centipedes per square metre of Iree forest surface in Bazzanio - Abietetwn in the localilv 
Topol sica (near Velenje). Estimated mean and 95% confidence limits are given. 6 sampling units (20x20*10 cm) 
were taken. (Abbreviations, see Table 2 ). 




22.6.1990 


23, 

10.1990 



21 3.1991 


species 

avg/m? 

t*se 

dom 

avg/m- 

l*sc 

dom 

avg/m 2 

l*se 

dom 

B montana 

0,0 

0.0 

0.0 

5,0 

1 L7 

1.6 

15.0 

23,5 

7.7 

G insculptus 

43.8 

78,6 

1 1,3 

75,0 

41,5 

23.4 

10.0 

! 4.4 

5,1 

G. o tig op us cf. 

12.5 

25,4 

3,2 

0,0 

0.0 

0.0 

0.0 

0.0 

0,0 

5. nemo re ns is 

0,0 

0.0 

0.0 

25.0 

45.4 

7,8 

5.0 

11.7 

2.6 

5. carniolensis 

0.0 

0.0 

0.0 

5 0 

11 ,7 

1.6 

25.0 

18.5 

12,8 

L forficatus 

0.0 

0.0 

0.0 

0,0 

0,0 

0.0 

0.0 

0,0 

0.0 

L sp, juv. 

18,8 

38.! 

4.8 

30.0 

43.1 

9,4 

5.0 

1 1,7 

2.6 

L macilentus 

18.8 

24.3 

4.8 

25.0 

32,1 

7.S 

20.0 

46 + 9 

10.3 

M. aeruginosas 

50,0 

68.8 

12.9 

15.0 

35,2 

4.7 

30,0 

43.) 

15.4- 

Cry. hone ns ts 

137.5 

44,0 

35.5 

140 0 

73.2 

43.8 

85 t 0 

75.5 

43,6 

Cry. pari si 

o ,2 

12,7 

L 6 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

total density 

387.5 

86,7 

i oolt 

320.0 

179.2 

100.0 

195.0 

122,2 

100.0 

total species 

6 



7 



7 



Sha-W, div. 

1.367 



1.417 



1,60.6 




Source 





















644 


rVAN KOS 


Table 8 . — Estimated density of centipedes per square metre of Free forest surface in Bammio - Ahieteium in the locality 
Lajse (near Velenje). Estimated mean and 95% confidence limits are given. 6 sampling units {20x20x10 cm) were 
taken. {Abbreviations, see Table 2). 


species 

avg/m2 

22.6.1990 

t*se 

dom 

avg/mt 

23.10.1990 

i*se 

dom 

avg/m2 

17.6.1991 

t*se 

dom 

C. flavidus 

5.0 

11.7 

i.i 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

C t re be vice ns is 

75.0 

61.5 

15.8 

50,0 

26.2 

7.8 

95,0 

78.4 

17.6 

D. carniolensis 

0.0 

0.0 

0.0 

5.0 

11.7 

0,8 

0.0 

0.0 

0.0 

S. carniolensis 

0.0 

0.0 

0,0 

75.0 

37 A 

11,7 

0.0 

0.0 

0.0 

S. nemorensis 

0,0 

0.0 

0.0 

60.0 

68.4 

9.4 

0,0 

0.0 

0.0 

Si acuminata 

5.0 

1 ! 7 

1J 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

L. dental us 

5,0 

11.7 

I.I 

0.0 

0.0 

0.0 

0,0 

0/0 

0,0 

L sp. juv. 

90,0 

93.8 

18.9 

130.0 

77.4 

20.3 

60.0 

57.5 

1U 

L macilentus 

70.0 

65.3 

14,7 

105.0 

98,8 

16.4 

65.0 

104.9 

] 2.0 

M aeruginosas 

130 0 

70.4 

27,4 

80.0 

65.3 

12.5 

200.0 

193.0 

37.0 

Cry, fu?rtens is 

85.0 

77.8 

17.9 

120,0 

56.9 

18,8 

110.0 

92.9 

20,4 

Cry. pansi 

10.0 

14.4 

2.1 

1 5.0 

14.4 

2,3 

100 

30,8 

1.8 

total density 

475.0 

252,2 

100.0 

640.0 

137.0 

100.0 

540.0 

160.6 

100.0 

total species 

8 



8 



5 



Sha-W div. 

1,223 



1.226 



1.867 




Table 9. — Estimated density of centipedes per square metre of free forest surface in Querco - Luzulo - Fage nun in the 
locality Veliki vrh (near Velenje). Estimated mean and 95% confidence limits are given. 6 sampling units 
(20x20x10 cm) were taken. (Abbreviations, see Table .2). 



22.6.1990 

23. 

10.1990 


21 

.3.1991 


17.6.199! 

species 

ayg/m2 

t*se 

dem 

avg/m2 

i*se 

dom 

avg/m2 

t*se 

dom 

avg/m2 

t*se 

dom 

B. momana 

0.0 

0,0 

O.O 

10.0 

14.4 

2.9 

104 

14.4 

3.9 

04 

0,0 

04 

C ahhreviatus 

0.0 

0,0 

0.0 

25.0 

58.6 

7.1 

144 

1 4,4 

3.9 

0.0 

04 

0.0 

C flavidus 

5.0 

11,7 

2.2 

0,0 

0.0 

04 

04 

04 

0,0 

04 

O.O 

04 

C. linearis 

0,0 

0,0 

0.0 

5,0 

11.7 

1,4 

5.0 

11.7 

2 0 

54 

1 1.7 

1.0 

C trebevicensis 

10,0 

14.4 

4.3 

104 

14.4 

2.9 

5 0 

11.7 

24 

354 

35.2 

7 1 

D, camiolensis 

5,0 

11.7 

2.2 

54 

11.7 

1 ,4 

04 

0.0 

0.0 

0.0 

04 

04 

G. olig&pus cf. 

10.0 

23.5 

4.3 

5.0 

II.7 

1.4 

204 

21,9 

7.8 

15 4 

2X5 

3.0 

Sr. transsilvanica 

0.0 

0,0 

0.0 

5.0 

I 1.7 

1,4 

04 

04 

04 

0.0 

0,0 

0,0 

E. t ride minus 

0.0 

O.O 

0.0 

54 

1 1.7 

1,4 

04 

04 

04 

00 

04 

04 

L. dentatus 

0.0 

0.0 

0.0 

54 

\ 1,7 

1.4 

104 

23.5 

3.9 

0.0 

04 

0.0 

L forficaius 

0.0 

0.0 

0.0 

5.0 

11,7 

1,4 

04 

0.0 

04 

0.0 

04 

04 

L sp. juv. 

25,0 

45.4 

10,9 

85.0 

104.2 

24.3 

85.0 

122,4 

33.3 

220 0 

261.2 

44,4 

L lapidicala 

0.0 

0.0 

0.0 

54 

1 1,7 

1.4 

0,0 

04 

04 

0,0 

04 

04 

L tusiianus 

0,0 

O.O 

0.0 

04 

0.0 

04 

04 

04 

0.0 

54 

1 1,7 

14 

L macilentus 

165.0 

1 L 3.7 

71 ,7 

160,0 

118.2 

45,7 

100,0 

92,7 

39,2 

1954 

1 13,4 

39.4 

M. aeruginosas 

5.0 

11.7 

2.2 

04 

04 

04 

04 

04 

04 

0.0 

O.O 

04 

Cry. partsi 

5.0 

11.7 

2.2 

204 

21.9 

5.7 

104 

14,4 

3,9 

20.0 

21.9 

4,0 

total density 

230.0 

136,8 

100.0 

3504 

1 94.5 

1004 

255,0 

241.4 

1004 

495-0 

344.1 

100.0 

total species 

7 



13 



8 



6 



Sha-W div. 

0.831 



1.569 



1.348 



1.000 




Source: M.NHN, Pens 
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IABLK 10. — Estimated density ot centipedes per square metre of tree forest surface in Querco - Luzulo - Fagetum in the 
locafity Crnova (near Velenjej, Estimated mean and 95% confidence limits are given. 6 sampling units 
(20x20x10 cm) were taken. (Abbreviations, see Table 2). 



22.6.1990 

21 

.3.1990 

21 

.3.1991 


r 

7,6.1991 

species 

avg/m2 

t*se 

dom 

avg/m2 

l*sc 

dom 

avg/m2 

t*se 

dom 

avg/m2 

t*se 

dom 

/? man tana 

0,0 

0,0 

0.0 

40,0 

52,4 

14.0 

25.0 

32.8 

3.8 

0.0 

0.0 

otT 

C. abbreviate 

0.0 

0,0 

0.0 

5.0 

6.6 

1,8 

5.0 

6.6 

0,8 

0.0 

0 0 

0.0 

C- trebevicensis 

15.0 

19.7 

4,3 

10.0 

133 

3.5 

0.0 

0.0 

0,0 

0.0 

0.0 

0,0 

D. carniolensis 

0.0 

0.0 

0.0 

5.0 

6,6 

1.8 

5.0 

6,6 

0.8 

5.0 

6.6 

13 

G. insculptus 

75.0 

98.3 

21,7 

30,0 

39 3 

10.5 

30.0 

39.3 

4 6 

205.0 

268.8 

43.6 

G, flavus 

0.0 

0.0 

0,0 

0.0 

0,0 

0,0 

0.0 

0.0 

0,0 

5.0 

6,6 

13 

S. nemorensts 

0 0 

0.0 

0.0 

0.0 

0,0 

0.0 

10.0 

133 

1.5 

0.0 

0,0 

0.0 

St , acuminata 

5.0 

6.6 

1.4 

0.0 

0.0 

0,0 

1 G.O 

133 

15 

5.0 

6,6 

13 

L dentatus 

0,0 

0.0 

0,0 

0.0 

0,0 

0,0 

0.0 

0.0 

0 0 

0.0 

0,0 

0.0 

L fotficatus 

5,0 

6.6 

1.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0,0 

0.0 

L. ins nan us 

5.0 

6.6 

1.4 

0.0 

o.o- 

0,0 

10.0 

133 

1,5 

20.0 

26.2 

4.3 

L macilmtUs 

100,0 

131.1 

29.0 

55.0 

72,1 

19,3 

150.0 

196 7 

22 9 

1 10.0 

144.2 

23.4 

L nodulipes 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

25.0 

32,8 

3,_8 

0,0 

0.0 

0.0 

L. validus 

10.0 

133 

2.9 

5.0 

6.6 

1,8 

0.0 

0.0 

0 0 

10.0 

133 

23 

L. sp, juv. 

70.0 

91.8 

20.3 

45,0 

59.0 

15,8 

265.0 

347.5 

40,5 

65.0 

85.2 

13.8 

L sp. 

5.0 

6.6 

1,4 

0.0 

0,0 

0.0 

10.0 

133 

1,5 

0.0 

0.0 

0.0 

77. sp. 

0,0 

0.0 

0.0 

0.0 

0,0 

0.0 

5.0 

6.6 

0.8 

0.0 

0,0 

0.0 

Cry ♦ Hortens is 

55,0 

723 

15,9 

90,0 

118,0 

31,6 

105.0 

137.7 

16.0 

45,0 

59.0 

9.6 

total density 

1345.0 

452.4 

100 .Q 

285.0 

373.7 

IU0.O 

655,0 

858.9 

100.0 

470.0 

616.3 

100.0 

total species 

9 



S 



12 



8 



Sha-W, di v. 

1.615 



1.638 



1.864 



1.345 
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